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IHOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBICHA Ha OCHOBE TPEOOBAHUU K
pe3yabTaTaM OCBOEHHS OCHOBHOW O0pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO 00Imero oopa3oBaHus,
npeacraBieHHbx B ®I'OC 00O, a Takxke Ha OCHOBe (eaepanbHOl pabodeil mporpamMMmbl BOCIIMTaHHUS U C
y4éTOM KOHUENIMN MpernojaBaHusl ydyeOHOro mpeamera «XHUMHUS» B 0Opa3oBaTENbHBIX OPTraHU3ALMIX
Poccuiickoit ®enepanuu.

[TporpamMma mo xuMuu JaéT MPECTABICHUE O LEJSIX, OOIIel cTpaTeruu OOYYEHHUs, BOCIIUTAHUS U Pa3BUTHS
oOyyaroluxcsi CpecTBaMU y4eOHOro MpeaMeTa, yCTaHABIMBAeT O0O0s3aTebHOE MPEIMETHOE COAEpKaHHE,
MIPEAYCMATPUBAET PACIPEACIICHUE €r0 M0 KJIACCaM U CTPYKTYPUPOBAHUE 110 pa3JenaM U TeMaM IPOrpaMMBbl 110
XUMUH, OINPEIEIseT KOJIMYECTBEHHBbIE W KAueCTBEHHBIC XapPaKTEPUCTHUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YUYCHHUS] XUMHH C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3CH, JIOTMKHU
y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEHM OO0YYaroIIMXCs, OMpeNesieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUII K pe3yibTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTelbHOIl MporpamMmbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHus, a TakkKe TPEOOBAHUU K pe3yiabTaTaM OOYYCHHS XMMHU Ha YPOBHE IEJICH
M3y4YeHUs MPEeIMETa 1 OCHOBHBIX BHIOB yUue€OHO-TIO3HABATEIBHOMN JEATEILHOCTH 00YJarOIIerocs 0 OCBOCHHIO
y4eOHOr0 Co/IepKaHus.

3HaHME XUMHUU CIYXKHUT OCHOBOU Al (hOpMHpPOBAHUS MHUPOBO33PEHHUs 00YyYaIOIIErocs, ero MpeACcTaBIeHU O
MaTepHUaIbHOM CIMHCTBE MHUpPA, BAXKHYIO pOJIb WrparoT (HOpMHUpPYyEeMbIe XHMHEW TMPEACTABICHUS O
B3aUMOINPEBPAILICHUSIX YHEPTUU U 00 IBOJIIOIIMHU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TJI00AIBHBIX MPoOIeM
YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA — ChIPbEBOM, DJHEPreTUYECKOM, MHUUIEBOM U 3KOJOTMYECKOU
6e30macHOCTH, TPOOIIEM 3IPABOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peamu3allid BO3MOXHOCTEH IS CaMOpa3BUTHS U (POPMHUPOBAHUS KYIBTYPHl JTUYHOCTH, €€
oOmieit u (yHKIMOHATBLHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBINUICHUS M TBOPYECKHX CIOCOOHOCTEH OOy4arouIuxcs, HaBBIKOB HUX
CaMOCTOSITENTFHOM ~ y4eOHOM  JeATeNbHOCTH, OKCHEPUMEHTANbHBIX M MCCIEIOBATENbCKUX  YMEHHH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOMN KU3HU, TaK U B MPOGECCHOHATHHON JIeATeTbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsA/a HA €JUHCTBO
OPUPOABI U 4YENOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B (POPMHPOBAHUU ECTECTBEHHO--HAYYHOUH
TPaMOTHOCTH O0yYaroIINXCs;

crocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TPHUPOIE, K
4eJI0BEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOIINXCS.

JlaHHbBIE HaIpaBJIeHUA B OOYYEHHHM XHUMHH 00eCredyMBarOTCs CrenupuKoN coaepkaHus yueOHOro IpeaMmeTa,
KOTOPBINA SBJSIETCS MEeNaroruiyecku alaliTHPOBAaHHBIM OTpakeHHWEM 0a30BOM HAYKH XMMHUU Ha OMpeAeTEHHOM
Jrare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS
CUCTEMBbI TEpPBOHAYAIbHBIX MOHATHM XUMHUH, OCHOB HEOPraHWYECKOM XHMHUM W HEKOTOPBIX OTAEIbHBIX
3HAQYUMBIX TTOHITHI OPraHNYEeCKON XUMHUH.

CtpykTypa coaepkaHus TporpaMMbl N0 XMMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO MOAXOJa K €€
m3ydeHnto. ComepxraHue CKIAIbIBACTCS U3 CHCTEMBI MMOHATHH O XUMUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI
MOHATHM O XuMU4ecko peakmuu. OOe O3TH CHUCTEMBI CTPYKTYpHO OPraHM30BAaHBI M0 MPHHIIUITY
MOCJIeI0BATEILHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUS O CTPOEHUHU aToOMa U XUMHYECKOU CBS3H;

— MpeJCTaBlIeHU 00 MEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSSA (YHKIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU MPAKTUUYECKOTO MPUMEHEHUS U MOTYyUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue MmporpaMmbl IO XUMHH CHOCOOCTBYeT (DOPMUPOBAHHIO MPEJICTaBICHHUS O XHUMHUYECKOU
COCTAaBJAIOLICH HAy4YHOM KapTUHBI MHpPA B JIOTUKE €€ CUCTEMHOM MNPUPOIbI, UEHHOCTHOIO OTHOLIEHHUS K
HAayYHOMY 3HAHUIO M METOJIaM IO3HaHUA B HayKe. V3yueHue XuMuu MpoucXoauT ¢ MPUBJICYEHUEM 3HAHUN U3
paHee M3Yy4YeHHBIX Y4eOHBIX mpeameToB: «Oxpykawommii mMup», «buonorus. 5-7 kmacce» n «Pusmka. 7
KJIace».

[Ipy wW3ydYeHUM XUMHH TPOUCXOAUT (OPMHUPOBAHMWE 3HAHUM OCHOB XHMHYECKOW HAyKW Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, INPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHI. 3a7aua y4eOHOTO MpeaAMeTa COCTOUT B (POPMHUPOBAHUHN CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (AKTOB, MOHITUNA, 3aKOHOB H TEOPETUYECKUX IMOJIOKEHHUH, JOCTYMHBIX OOOOIIeHHI
MHUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HaAyKH, B MPUOOIIEHNU K HAyYHBIM METOJaM MO3HAHUS MPU U3YYECHUH
BEIIECTB M XUMUYECKUX PEaKIUi, B (OPMHUPOBAHUH M PA3BUTHH MMO3HABATEIBHBIX YMEHUIN U UX MPUMCHCHHUH B
y4eOHO-TI03HABATEIbHON U y4eOHO-HCCIIEeI0BATENbCKONW JEeSTeIbHOCTH, OCBOGHHUU TIpaBUI 0O€30I11acHOTO
oOpallleHusi C BeleCTBaMU B TOBCEITHEBHOM JKU3HH.

[Tpu u3y4eHnn XMMHUU HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs BaXKHOE 3HAUCHUE MPUOOPETH TaKue IIeIH,
KaK:

— ¢opMupoBaHHE HHTEIUIEKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIFHOMY MPHUHATHIO PELICHUH, CIOCOOHON aJanTUpOBaThCA K OBICTPO MEHSIOUIMMCS YCIOBHSIM
KU3HH;

— HaINpaBJIEHHOCTh OOyYeHHS Ha CHCTEMaTHYECKOE NpPHUOOUIeHHE OO0YyJaroIuXcs K CaMOCTOATENbHOM
MO3HABATENbHON JIEATEIbHOCTH, HAYYHBIM METOJaM TMO3HaHHs, (OPMHUPYIOIIUM MOTHBAIMIO U pPa3BUTHE
CHOCOOHOCTEH K XUMUU;

— ofecrnedyeHrne YCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMUCA ONbITa Pa3sHOOOpa3HOM
NEeSITeIbHOCTH, TO3HAHMS W CaMOTO3HAHUs, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIECTCHIIUI), WMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3INYHBIX BUJIOB IE€ATEIbHOCTH;

— ¢opmupoBaHue oOIIeH (YHKIMOHATHHOW W E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE yMEHUM
OOBSICHSITH M OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCTIONb3Yys 3HAHHS U OMBIT, TOJyYEHHBIE TIPU U3YUSHUH
XUMUH, TPUMEHSTh UX MPU PEIICHUH MPOOJIEM B MIOBCETHEBHOM KU3HHU U TPYIOBOH JCATEIHHOCTH,

— (hopmupoBanue y 00yJaronuxcsi TyMaHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUHN
JUIS BBIPAOOTKU JKOJOTHYECKH IIeIeCO00pa3HOro TMOBeNeHUsT B OBITY U TPYAOBOM AESITENBHOCTH B IEJSAX
COXPAHEHHUs CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOIHON CPEIBI;

— Ppa3BUTHE MOTHUBallMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O KM CaMOBOCIMTAaHUIO Ha OCHOBE
YCBOEHHUSI OO0IIEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduIIs U HANpPaBI€HHOCTH
JalbHENIIero o0y4eHusl.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX s M3Y4YEHUS XUMHUM Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUH B KU3HU 4YeJIOBEKa. XUMHS B CHUCTEME HayK. Tena u BeuiectBa. dusnyeckue
CBOMCTBa BEUIECTB. ArperaTHoe COCTOsHHME BemlecTB. IloHsiTMe O MeTomax mo3HaHUsT B XUMHUH. Yucrteie
BemlecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3IEMEHThl. CHUMBOJIBI XMUMHUYECKUX 3JeMEHTOB. [IpocThie U cCiloXHbBIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas Gopmyina. BareHTHOCTh aTOMOB XMMUYECKUX 3JI€MEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aToMmHass Macca. OTHOCUTENbHAs MOJIEKYJsSIpHAas macca. MaccoBas 10Ji1 XHMHYECKOTO
AJIEMEHTA B COEJUHEHUH.

KomunuectBo Bemectsa. Monbs. MosipHass Macca. B3auMOCBS3b KOJIMYECTBA, MAcChl M YMCIIA CTPYKTYPHBIX
eauHuIl BeniecTBa. Pacu€Tsl mo popmynaM XUMUYECKHX COCTUHEHUI.

dusznueckue U XUMHYECKHE SBJICHHS. XHUMHUYECKass peakiusi U €€ MpPU3HAKU. 3aKOH COXPAHEHHUS MAacCChl
BeliecTB. XWMHYeCKHe ypaBHeHHs. Kiaccmpuramms XUMHYECKHX peakuui (COeNWHEHHs, pPa3JIOKEHUS,
3aMelIeHus, OOMeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW MOCy[I0i, mpaBuiamMu paboThl B jaboparopuud U mOpuéMamMu OOpalleHus C
1a00paTOpHBIM 00OPYAOBaHUEM, WM3YYE€HHE M ONUCaHWE (PU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKHUX
BEIIECTB, HaOM0IeHNe (pU3NUecKuX (TUTaBJICHUE BOCKA, TasHUE JIbA, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJICHCAIIUST BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aHUMOJCHCTBHE
Melna C KHUCJIOTOW) SIBICHM, HAONMIOJEHHE W OINHCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIIHii
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pazloKeHHWEe THAPOKCUAA MeIu
(1) mpu HarpeBaHuH, B3auMo IciicTBHE Kese3a ¢ pacTBopoM comnu meau (1), uzydenue criocoOoB paszieacHus
CMeceil: ¢ MOMOIIbI0 MarHura, (pUJIbTPOBaHWE, BHIAPUBAHUE, NUCTHWIUISALUSA, XpoMaTorpadus, MpoBeAcHHE
OYMCTKM TOBAapEHHOW COJIM, HAOIOJCHNUE U ONMCAHUE PE3YNIbTAaTOB MPOBEJEHHS OIbITA, WIUTIOCTPUPYIOIIErO
3aKOH COXPaHEHUs MacChl, CO3JaHHe MOJIeNIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Baxneiilnue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kuciaopon — anemeHT u npocroe BemiectBo. HaxoxaeHue kuciaopoaa
B NpHUpone, (puznyeckrue M XUMHUYecKue cBoilcTBa (peakuuu ropenus). Oxcuasl. [IpuMeHeHHe Kuciopona.
CriocoObl mosTydyeHHsI KUCIOpOAa B JIaOOPaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopoT Kuciopoja B MpHPOJIE.
O30H — aymoTpornHas MoAUGUKAIUS KUCIOPOIa.

TertoBoil 3¢ ekt XUMUUYECKON peakui, TEPMOXUMHUECKHUE YpaBHEHUS, IK30- U SHAOTEPMHUUYECKHE PEaKILIUH.
TorumBo: yroias u MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHHE MApHUKOBOTO 3¢ ¢eKTa, pa3pylieHne 030HOBOTO
CJI0s1.

Bonopon — aneMeHT u mpocroe BemiecTBO. HaxoxaeHue Bojopoda B MpHUpoje, GU3NUECKUe U XUMHYECKHE
CBOICTBa, MPUMEHEHHE, CIOCOObI nmoxydeHus. Kucnors u comnu.

MossipHblii 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM YpaBHEHHSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopbl. HachllieHHbIE U HEHACHIILIEHHBIE PACTBOPHI.
PactBopuMocTh BemiecTB B Boje. MaccoBas 10js BellecTBa B pacTBope. XHWMHUYECKHE CBOWCTBA BO/JIBI.
OcHoBaHusd. Ponbs pacTBOPOB B NpUpOJE M B KU3HU 4esloBeKa. KpyroBopoT Boabl B NpHUpoOAE. 3arps3HEHUE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA PUPOIHBIX BOJ.

Knaccudukanus Heopranuyeckux coeauHeHuil. Oxcuapl. Kiaccudukanus oxcuIoB: cosieo0pasyromme
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecojeoOpazyromue. Homenkmarypa oxcumoB. duzmdeckue u
XUMHUYECKHE CBOICTBa OKcHu10B. [lomydyeHne okcuaoB.

OcHoBanus. Kinaccugukarus oCHOBaHMA: MIEI0YM U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHMIA.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBAHUM. [lonydyeHre OCHOBaHHUIA.



Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinot. @u3nyeckne ¥ XUMHIECKUE CBOMCTBA KUCIIOT. Psif
aktuBHOocTH MeTasuioB H. H. bekerosa. [loyuenue kucior.

Comu. Homenkuarypa coneil. @uznueckue 1 XuMu4eckue cBoicTsa coseil. [lonydenue coneil.

I'eneTnyeckas CBA3b MEXKAY KJIAaCCAMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJIeICHNEe COACp)KaHUsl KUCIOpoJa B BO3AyXe, MOJIY4YeHHE, cOOMpaHMe, pAaclO3HABAHUE H
M3yuyeHHE CBOWMCTB KHUCIIOpOJa, HAONIOJCHHE B3aWMOJICHCTBHUA BEIIECTB C KHCIOPOAOM M YCIOBHSA
BO3HUKHOBEHHUS U NPEKpaleHUs ropeHus (moxapa), 0O3HaKOMJIEHHE C 0Opa3llaMu OKCHJIOB M OMNMCAaHUE HX
CBOWCTB, IOJy4eHHE, COOMpaHUeE, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOAOPOAA (FOPEHUE), B3aUMOIEHCTBHE
Bogopoga ¢ okcumom wmenu (I1) (BO3MOXHO HCIIOJIB30BaHHME BHICOMATEPHAIIOB), HaOIOeHHE O00pa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBAaHHE OCOOCHHOCTEH pAcCTBOPEHHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHONW MAacCOBOM J10JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C METa/LIaMH (HAaTpUEM M KaJibliueM) (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB),
HCCIIeIOBaHNE 00pa3I0B HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHHS OKPAaCKH
MHJUKAaTOPOB B PACTBOpAaX KUCJIOT W LIEJIOYed, u3yuyeHue B3aumozeictsus okcuna meau (ll) ¢ pactBopom
CEpHOM KHUCIIOTBI, KHCIOT C METAUIaMM, PEaKkUui HEUTpanu3aluu, MOJIYyYeHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTajula JPYI'MM W3 pacTBopa COJM, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a7ad II0 TEME
«Baxnennme KiIaccel HEOPraHMYECKUX COCUHEHUIN».

Hepuonnuecknii 3axkon u Ilepuoamueckasi cucrema xumuuyeckux viementoB /[l U. MenpgesneeBa.
Crpoenne aroMoB. XuMnueckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

IlepBble MONBITKM KJIACCU(PUKALMU XUMHYECKHX 371eMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JEMEHTOB
(menmoyHple W MIETOYHO3EMENBHBIE METaJUIbl, TaJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT
am(pOoTepHbIE OKCUBI U TUAPOKCUIBI.

[lepuonnueckuin 3axkoH. Ilepuommueckas cucrema xumuueckux anemeHtoB JI. . Menneneesa.
Kopotkonepuonnas u anuHHonepuoaHas (opmel [lepuoanyeckoil cucrembl XxMMHUYeckux 3yiemeHToB J[. M.
Menpeneesa. Ileproasl u rpynnsl. @U3HUECKUN CMBICH MOPSAAKOBOIO HOMEpAa, HOMEPOB NEPHOJA U IPYIIIbI
JJIEMEHTA.

Crpoenue atromoB. CocTtaB aTroMHbIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UE€K aTOMOB
nepBelx 20 xumuueckux dneMeHToB Ilepmommueckoi cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa
XUMHUYECKOT'0 JIEMEHTA I10 €ro NnojaoxxeHuro B Ilepuoaunyeckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U HEMETaNINYECKUX
CBOMCTB I10 TPYIIIaM U MEPUOJIaM.

3nauenue [lepuoauueckoro 3akoHa U llepnoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /ISl Pa3BUTHS HAYKH
u npaktuku. J. . MenzaeneeB — yu€HbIN U TpaXXJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (HOJSpHAs U HEMOJSAPHAS) CBA3b. DJIEKTPOOTPULIATEIHLHOCTh XUMUYECKUX
anemMeHTOB. MloHHas CBs3b.

Crenenp  okucneHusa.  OKHCIUTENBHO--BOCCTAaHOBUTENBHBIE  peakuuu. Ilpomeccsl  okucieHus u
BOCCTaHOBJIEHMS. OKUCIINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lioB BELIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJIEHCTBHE THIPOKCHAA LIMHKA C PacTBOpPaMH
KHMCIIOT U LIEJIOYEH, IIPOBEJEHHUE OIBITOB, WILTIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakliuu pas3yioKeHNs, COETUHEHMS).

Meostcnpeomemnwie ceasu

Peanu3anus MeXIIpeAMETHBIX CBSI3€d MPU N3YYEHUU XMMUU B 8 KJIaCCE OCYIECTBIIETCS Yepe3 UCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO--HAYUHBIX IMOHATUH, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMU JUISL OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKJIA.

OOmue ecrecTBEHHO--HAyyHbIe TIOHATHS: HAy4yHbIH (DakT, TUMOTe3a, TEOpHs, 3aKOH, aHallu3, CHHTE3,
KJ1accupuKalus, IepuoANYHOCTb, HAOIIOJCHIE, IKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHUE, MOJIENb, SIBJICHUE.



®duszuka: Marepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaAHOAKTUBHOCTh, MOJIEKYJIa,
ANEKTPUUYECKUH 3apsif], BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHUE BEIEeCTBA, T'a3, (GU3MUECKUE BETUIHHEI,
€AMHUILBI U3MEPEHUS, KOCMOC, TIJIaHEeTHhI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MTOPOIBI, TOJE3HBIE UCKOTIaeMble, TOILJIMBO, BOJIHBIC
pecypchl.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKius

[Tepuonuueckuii 3akoH. Ilepuommueckas cucrema xumudeckux snemeHToB [l. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOIIOB, Kajus,
KaJbllUsl UM UX COEAMHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM 3JIeMEHTOB B Ilepuoguueckoil cucteme u
CTPOCHHEM HUX aTOMOB.

CrtpoeHue BemiecTBa: BHUJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAUIMUECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJ1accaM HEOPTraHUYECKUX COSAMHEHUMN, TeHETUYeCKas CBsI3b HEOPIraHUYECKUX BEIIECTB.
Knaccudukanus XuMHUYECKUX pEaKIHil MO pa3iuyHbIM MpU3HAKaM (M0 YHCIy M COCTaBy Y4YacTBYIOIIHUX B
pEaKIMy BEIIECTB, 1O TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENCHEH OKUCIICHUS XUMHUYECKHX JJIEMEHTOB, 110
O0paTUMOCTH, TI0 YYacCTHIO KaTalu3aTopa). JK30- M OSHAOTEPMHUYECKHE pPEAKIHUH, TEPMOXUMHUYECKHUE
ypaBHEHHUS.

[TonsiTre o ckopocTu xuMu4eckor peakiuu. [Torstue 06 0OpaTUMbIX M HEOOPATUMBIX XUMUYECKUX PEaKLIUsX.
[ToHsiTHE O TOMOTCHHBIX M TETEPOTeHHBIX peaknusx. [lonstue o katanmmze. [loHATHE O XUMHUYECKOM
paBHOBecuM. DaKTOpbI, BIHUAIOIIME HA CKOPOCTb XUMHYECKOW pEAKIUM U IOJIOKEHHE XMMHUYECKOTO
paBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, DJIEKTPOHHBIM OamaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHHE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUi C UCHOIB30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

Teopust AMEKTPONIUTUYECKON AUCCOIMALMU. DJIEKTPOIUTHl U HEANEKTPoauThl. Katnonsl, annonsl. Mexanusm
JUCCOIMAIIMN BEUIECTB C Pa3jIMYHBIMH BUJAMH XUMHUYECKOW cBs3u. CreneHb auccouuanuu. CHUIBHBIE H
cl1a0ble AIIEKTPOIIUTHI.

Peakuuu nonHoro oomMeHa. Y cioBus NPOTEKaHMs PEaKIMi HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHBIE HOHHBIE
ypaBHeHHUs peakuuil. CBOICTBa KUCIOT, OCHOBaHHUM M coyiell B CBETE MPEJICTaBICHUIN 00 3JIEKTPOIUTHUECKOM
aucconuanui. KadecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE O THApOIU3E CONeHt.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIETSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJIJIOB
(rpadbuta W anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHs), HCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKkiuy OT BO3JIEHCTBUS pa3NUYHbIX (PaKTOPOB, UCCIEAOBAHUE IEKTPOIMPOBOAHOCTH PACTBOPOB
BEIIECTB, MpoIecca TUCCOLUAIMU KUCIIOT, 1efoueil u coseil (BO3MOXHO HCIOIb30BaHKUE BHJIEO MAaTEpPHUAJIOB),
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU IMPOTEKAHUS peakuuii MOHHOro obmeHa (oOpa3oBaHMe
ocaJKka, BBIJEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIbBITOB, WUIIOCTPUPYIOIINX MPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuii (TOpeHue, peakiiuy pa3ioKeHUs, COSANHECHNUS ), pacliO3HABaHNUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HA HOHBI, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33]1a4.

HeMeTasibl M UX cOeTHMHEHUSI

OObmiast xapaktepuctuka ramoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUS.
Crpoenue u Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHUE CBOMCTBA Ha MPUMEPE XJIopa
(B3auMoielicTBHE ¢ MeTaJUIaMU, HeMeTallaMu, IienodaMu). XjaopoBojopoa. ComnsiHas KHCIOTa, XUMUYECKUE
CBOMCTBA, MOJIy4YE€HHE, MPUMEHEHHE. J[efCTBHE XJI0pa U XJOPOBOIOPOIA HA OpraHW3M 4YesoBeka. BaxHeime
XJIOPHJIBI ¥ UX HAXOXJICHHUE B TIPHPO/JIC.

Oo6mas xapakrtepuctuka nmeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTETICHH
okucienus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M Cepbl. AJOTPOIHBIE



Moau(UKAIMK KUCIIOpoAa U cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOAOpOAd, CTpoeHHE, (U3NYECKUE U
XUMHYECKHe cBOcTBa. OKCH/IBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa, pusnyeckue
U XHMHUYECKHE CBOWCTBa (OOIIME Kak MpeICTaBHTENs Kjacca KHCIOT M crenuduueckue). XUMHUYECKUe
peaxiuu, JeKale B OCHOBE MPOMBIIIIEHHOTO Croco0a MOoJy4YeHHsl cepHOM KUCIOTh. [IpumeHeHue cepHoit
kucnoTbl. CoNu CcepHOW KHCIOTHI, KauecTBEHHas peakuus Ha cyibpaT-uoH. Haxoxnenue cepel U eé
COEUHEHUI B Ipupojie. XUMHUECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl COSAMHEHUSIMU cepbl (KHUCIOTHBIE
JOXK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OObmas xapakrepucTtuka 37meMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENEHU
OKHCJIEHUA. A30T, paclpocTpaHeHHe B Ipupoje, pu3nueckue U XxuMudeckue cBoiicrBa. KpyroBopor azora B
npupoje. AMMHUaK, ero (GU3NIEeCKUe U XUMUYECKUE CBOICTBA, moyyuyeHne U npuMmeHeHne. Coau aMMOHUS, UX
¢usnyeckue U XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHass peakuus Ha MOHBI aMMOHHMA. A30THas
KHCIIOTa, €€ MmoJlydeHue, (Gu3nueckue U XMMUYecKre CBOMCTBA (00IIue KaK MpeacTaBUTeNs Kiacca KUCIOT U
cnenuduueckue). Mcronb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MMHEPAIbHBIX YJOOPEHMIA.
XUMHUYECKOE 3arps3HEHHUE OKPYXKAlOUIeW cpelpl COSAMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE
BO3/yXa, MOYBEl B BOJ0EMOB). Pochop, amnorponHsie Mogudpukanuu Gochopa, GU3NIECKUE U XUMUUYECKHE
coiictBa. Okcun dochopa (V) u dbocopHas kuciaora, GU3NYECKUE U XUMHUECKHUE CBONCTBA, MOJIyYCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3yeMeHToB IVA-rpymnmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCIICHH
OKHCIICHHA. YTIEpOo/I, ATIOTPOIHBIE MOJU(PHUKAIINY, PACTIPOCTPAHEHHE B IPUPOIE, GPU3NIECKHAE U XUMUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupone. OKcuasl yriaepoaa, ux U3ndeckiue U XuMUYECKHe
CBOWCTBA, JICHCTBHE HA KUBbIE OPraHU3MBI, IOTyYeHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMbl, CBSI3aHHBIC
¢ okcugom yriepoga (1V), rumore3a rio0abHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dexT. YrompHas
KHCIOTa U €€ conu, uX (U3NYeCKHe M XMMHUYECKHE CBOKMCTBA, MOIy4YeHHE W NpuMeHeHue. KadecTBeHHas
peakiusi Ha kapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIEHHOCTA U CEITLCKOM
XO3SIICTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriiepoja (MeTaH, 3TaH, dTHIIEH,
alleTWJIEH, JTaHOJ, TIJIMLIEPUH, YKCyCHas Kuciora). I[IpupogHbple HCTOYHUKU YIJIEBOAOPOJIOB (YroJib,
MPUPOAHBIN ra3, HedTh), MPOAYKTHI UX NepepadoTku (O€H3UH), UX POJb B OBITY U MpOMBbIIIEHHOCTH. [ToHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAX: JKMpax, Oenkax, YrieBoJaX — M HX pOJIM B JKM3HM YEJIOBEKa.
MarepuranbHOe €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COSANHEHUN.

Kpemuuii, ero ¢usmueckne u XMMHYECKUE CBOMCTBA, MOJyyeHUE U NpuMeHeHue. CoeuHEHHUs] KPEMHUS B
npuposae. OOmue npenacraBieHus o6 okcujae kpemHus (IV) u xpemHueBoil kuciore. CHIMKATBI, WX
UCMOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline cTpouTeNnbHble MaTepHalibl: KepaMHuKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. IlpoOieMbl 0e30macHOrO MCIOJIB30BAaHMSI CTPOUTENBHBIX MAaTepHUanoB B
TTOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oO0pa3l0oB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTBI, NMPOBEJCHHE KadeCTBEHHBIX
peakiuii Ha XJOPHUJ-MOHBI U HAONIOJIEHHE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaroliue (pusnueckue u
XMMHUYECKHE CBOMCTBA TaJlOTEHOB M MX COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUAEOMATEPUATIOB),
03HaKOMJIEHHE C 00pa3IamMu XJIOPUIOB (TAJIOTC€HUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl B €€ COSTUHEHUSIMHI
(BO3MOXKHO HCIIOJIb30BaHKE BUAEOMATEPHUAIOB), HaOMOCHHE Mpoliecca OOYIIIMBAaHUS caxapa MoJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOM KHCJIOTHI, M3y4Ye€HHE XHMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM KHCIIOTHI,
MPOBEJICHNE KaUyeCTBEHHON peakuu Ha Cyiab(haT-uoH U HaOII0AeHHE MPU3HaKa €€ MPOTEeKaHUsI, 03HAKOMJICHHE
¢ (QusnyeckuMu CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHUH (BO3ZMOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpeHUH, TOTyUeHre, COOUpaHue, paclio3HaBaHUE
U3yueHHe CBOICTB aMMUaKa, MPOBEJICHNE Ka4YeCTBEHHBIX peakIfii Ha HOH aMMOHUS U GochaT-uOH U U3yUeHUE
MPU3HAKOB WX MPOTEKaHHWs, B3aUMOJIEHCTBUE KOHIEHTPHUPOBAHHON a30THOW KHUCIOTHI C MEbIO0 (BO3MOXKHO
UCIIOJIb30BaHNE BHUIEOMATEPUATIOB), H3y4YE€HHE MOJIEeNed KpUCTANIMYECKUX pemEToK anMasa, Trpadwura,
¢dymiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U
YCTPOICTBOM MpPOTHBOra3a, MojlyueHue, coOupaHue, paclio3HaBaHWE U M3yYeHHE CBOWCTB YIJIEKHCIIOrO rasa,



MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-MOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKaHUS,
03HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOM MPOMBIILIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33]a4 10 TeME
«BaxxHenme HeMeTaJUTbl U UX COSIUHECHUS Y.

MeTa/uuibl M UX COeAMHEHUS

OO01as xapaKTepUCTHKa XMMUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX ToJiokeHus B [lepuonnyeckoit
cucreMe xumudeckux oiemeHtoB [JI. WM. MenneneeBa u crpoeHuss aroMoB. CTpoeHue MeETaJlIOB.
Mertannnueckast CBSI3b M METAUIMYECKAs KPUCTAIIMYECKAs pel€Tka. DIEKTPOXUMHUECKUN psll HANpsyKEHUN
MeTaisioB. PU3NYECKUe U XUMUYECKHE CBOMCTBA MeTauioB. OO01iue crnocoObl noiaydenusi MetamioB. [lonstue
0 KOpPpO3UU METaJNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOPATIOMUHHUIA,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIILICHHOCTH.

[Ilenounsle Metaiuibl: moJjioxkenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB . M. Menneneena,
CTpOCHHE UX aTOMOB, HaXOXkJeHue B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U
kanusi). OKCUIBI U THAPOKCUIBI HATPUs U Kanus. [IprMeHeHne MenouyHbIX METAJIJIOB U UX COSAMHEHUH.
[[lenoyHo3eMenbHbIE METAUIBI MAarHUM M KaJbLUW: NOJNIOKEHHE B l[leproanueckoil CUCTEME XUMHUYECKUX
anemeHToB JI. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJIeHHE B Ipupoae. dusndeckue U XMMHYECKUE
CBOMCTBa MarHus W Kaibliusl. BaxkHeiimue coequHeHus Kanbus (OKCUI, THAPOKCH, coH). JKECTKOCTh BOJIBI
U CHIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoandeckoit cucreMe xumudeckux snemeHToB J[. M. MenneneeBa, ctpoeHue
aToMma, HaXxoXXJIeHHe B mpupoze. Pu3nMUecKkne W XMMHUYECKHE CBOWCTBA amrOMHHHUA. AM(OTepHBIE CBOWCTBA
OKCHJIA ¥ TUJIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucteme xumudeckux siemeHToB . . MenneneeBa, ctpoeHue aroma,
HaxoxaeHue B npupoze. dusnueckre 1 XuMUUECKHe CBOMCTBa xene3a. OKCUAbl, THAPOKCUIBI U COJIU XKejle3a
(1) u xene3a (1), ux cocras, cBOICTBA U TOIyYCHHE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C 00pasllaMu METaJUIOB U CIJIaBOB, WX (PU3MYECKHMMH CBOICTBaMH, M3Y4YE€HHUE DPE3YyJIbTaTOB
KOPpPO3UU METAJIOB (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHUJA
KaJIBIIMSL ¥ HATPHUS C BOJOM (BO3MOXKHO HCIIOJIB30BAHHME BUICOMATEPUAJIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM
BOJIbI, IIpOLlEcCa TOPEHUsI Kee3a B KUCIOpoJe (BO3MOKHO HCIOJB30BaHUE BHUJEOMATEPHANIOB), MPU3HAKOB
MPOTEKaHNUs KaYeCTBEHHBIX PEaKlMii Ha WOHBI: MarHus, KajbIus, alllOMUHUA, ITMHKA, kene3a (Il) u xenesza
(11, memu (1), HabarOAEHHEe W OMHCAHHE MPOIECCOB OKPAIIMBAHUS IJIAMEHH WOHAMH HATpHs, Kalus |
KaJblusl (BO3MOXKHO HCIIOJIb30BAaHME BHAEOMATEPUAIIOB), HCCiIeOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCUIA
QIIOMHHMS U THIPOKCHIA IIUHKA, PELICHHE SKCIIEPUMEHTAIBHBIX 3ajau 1o TeMe «BakHelire MeTanisl U uxX
COEJIMHEHUSI.

XuMus M OKpyxKaouas cpeaa

BemectBa um Marepuansl B IOBCEIHEBHON KH3HU 4eloBeKa. be3onacHoe MHCMONb30BaHHE BEIIECTB HU
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb MpU XUMUYECKUX 0’KOTAaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolle cpensl (mpeaenbHas AOMyCcTUMas KOHIEHTpAIUsl BEIIeCTB, Jajee —
[TJK). Ponp XxuMuu B pelieHHH SKOJIOTHYECKHUX TpooIem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmuwie ceasu

Peanuzaius MeXnpeAMETHBIX CBSI3€M MPU U3YUEHUU XUMHUU B 9 Kilacce OCYILECTBIISETCS Yepe3 UCIIOIb30BaHNE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U TOHATHH, SIBISIONIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MIPEIMETOB €CTECTBEHHO--HAyYHOTO LIHUKJIA.

OOmme ecTecTBEeHHO-HAyYHbIE TIOHATHUS: HAay4HbIH (akT, TUIOTe3a, 3aKOH, TEOpHs, aHaliu3, CHHTE3,
KIaccupUKalus, NePUOANIHOCTD, HAOIOIEHNE, IKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHUE, MOJIENb, SBIICHUE,
MAapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

®duszuka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOMbI, PaIMOAKTUBHOCTb, MOJIEKYIIA,
ANEKTPUYECKUH 3apsili, TPOBOIHUKH, TTOTYIIPOBOJHUKHY, AUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,



arperaTHoe COCTOSIHME BEIECTBA, a3, pPacTBOpP, PAacCTBOPUMOCTh, KPHCTAJUIMYECKas peImETKa, CIUIABHI,
¢du3nvecKkre BEIMYUHBI, €AUHUIIBI H3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.
Bbuonorusi: Qortocunres, apixanue, Ouocdepa, 3KOCHCTEMa, MUHEpPAIbHbIC YJOOPEHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIC BEIIECTRA.

['eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TIOPO/IBL, MTOJIE3HbIE NCKOIIAeMbIE, TOIUIMBO, BOIHBIC
pecypebl.

IVNIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSI NNPOI'PAMMBLI 11O XMMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OO0IIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJE
oOyueHUsl XMMHH B €IMHCTBE Y4EOHON M BOCIUTATEIBHOMN AESITEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKMMH COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMHU, TNPUHSATBIMH B OOIECTBE
MpaBWJIaMd W HOPMaMHu TIOBEJEHUST U CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHUS, CAaMOPa3BUTUS U
COLIMAIN3alUHU 00yJaromuXcsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOW MO3UTHBHBIX
[IEHHOCTHBIX OPUEHTAIINI U PACIIUPEHUE OTbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE€ B YACTH:

1) mnaTpuoTHYeCKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY H HAyYHOMY HACJICIHUIO,
MOHUMAHUS 3HAYCHHUS] XMMUYECKOM HAyKM B JKM3HU COBPEMEHHOIO OOINeCTBa, CIHOCOOHOCTH BIAACTh
JOCTOBEpHON MHpOpMaIueil 0 MepeloBbIX JOCTUKEHHUSIX U OTKPHITHUSX MHUPOBOM M OTEYECTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTaBICHUs] O COIHAIBHBIX HOPMAax U TMpaBWIaX MEXKIWYHOCTHBIX OTHOIICHUH B KOJUICKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOH, Y4eOHO-HCCIEeI0BATEIbCKON, TBOPUYECKONH U
AOPYTUX BHUJAAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH NEATEIBHOCTH IPH BHINOJHECHUH
y4eOHBIX, TTO3HABATEILHBIX 33]1a4, BBHITIOJHEHUN XUMHUYCCKUX IKCIICPUMEHTOB, CO3JaHHH YYCOHBIX MPOEKTOB,
CTpEeMJICHHSI K B3aMMOITOHMMAHHWIO W B3aWMOTIOMOINM B IMPOIECCe 3TOM y4eOHOU JeSITeTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEACHHE W MOCTYMKH CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MMOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKHE TIPEJICTABICHUS O BEIIECTBE U XUMHUYECKOW PEAKIUH, COOTBETCTBYIOIINE COBPEMCHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M COCTABIAIOIINE OCHOBY JUIsl TIOHMMaHUSl CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpAa,
Mpe/ICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C MPHUPOJAHON
CpeAoii, O POJIM XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEIPHBIE MOTHBBI, HAIPABJICHHBIC HA TOJyYEeHUE HOBBIX 3HAHWW O XUMHUH, HEOOXOIUMBIC IS
OOBSICHEHUS] HaOJIOIaeMBbIX TMPOIECCOB M SIBICHUM, MO3HABATENbHON, MH(GOPMAIMOHHON M YHUTATEIbCKOM
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHON PabOTHI C y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYISCKUMH CPEJICTBAMH WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOy4YEeHHWIO W TMO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
MPOEKTHONH H HCCIEeNOBATENbCKONW JESATeNbHOCTH, K OCO3HAaHHOMY BBIOOPDY HANpPaBIEHHOCTH W YPOBHS
oOyueHus B JalbHEHIIIEM;

4) opMHUpOBAHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBINH 00pa3
KU3HU, OCO3HAHWE TOCIEACTBUIA M HEMPUSATHE BPEIHBIX MPUBBIUEK (YIMOTPEOICHHs alKOTrOJs, HAPKOTHKOB,
KypeHHUsI), HeOOXOIUMOCTH COOIOICHUS TPaBUI OE30MACHOCTH TP OOPAIIEHUU ¢ XUMUYECKIMH BEIIECTBAMHU
B OBITY M PeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpEC K MPAKTUYECKOMY H3YYCHHIO NpodeccHii U TpyAa pazIuvyHOrO poja, YBaKEHHE K TpyAy H
pe3ylbTaTtaM TPYAOBOU JESTEIBHOCTH, B TOM YKCIIEC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHM M0 XUMUH,



OCO3HAHHBIM BHIOOP HWHIMBUAYAJTHLHOW TPACKTOPHH MPOJOJDKEHHS OOpa30BaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHemHOoM
npoeCCUOHATBHON JIEATEIbHOCTH M Pa3BUTHS HEOOXOIAMMBIX YMEHHH, TOTOBHOCTH aJaNnTUPOBAThCS B
npoeCCHOHATILHOM cpeie;

6) 9KOJIOrHY€eCKOr0 BOCIIUTAHHUSI:

HKOJIOTUYECKU IIeJIecO00pa3Hoe OTHOIICHHE K TPUPOAE KaK HMCTOYHHKY JKM3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBAHHUS, IIOHUMAaHUE LIEHHOCTH 3JI0POBOTO U 06e30macHOro odpasa *HU3HH, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY (PH3MUYECKOMY W TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTU COOJIOJCHHS MPaBUII
0e301acHOTO MOBEJCHHSI TIPU paboTe C BEIIECTBAMH, a TAKIKE B CUTYAIUIX, YTPOXKAIOIIUX 370POBBIO M )KU3HU
JTIIOJICH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMS, TOTy4aeMble NMPH W3YYECHHUH XHMUH, JJIS PEIICHHs 3ajad, CBA3aHHBIX C
OKpYKarolied TPUPOJAHON Cpeloid, Il TOBBIIICHUS YPOBHS DKOJOTHYECKOW KYJIBTYpPBl, OCO3HAHUS
rJ100AIBHOTO XapakTepa JKOJOTHYECKUX MpoOJIeM M MyTed WX pPEHmIeHHs IOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJACTBOBATHCS MM B IIO3HABATEIBbHOM, KOMMYHHUKATUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIJACISAIOT 3HAYUMbIE Ui (OPMHPOBAHUS MHPOBO33PEHHUSI
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIUI, THUIOTE3a, (aKT, CHCTeMa, MpPOIEecC, SKCIEPHUMEHT W
Ipyroe.), KOTOPbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEeAMETax M MO3BOJSIOT HAa OCHOBE
3HaHUM M3 3TUX MPEeaMETOB (OPMHUPOBATH MPEJCTABICHHE O IICJIOCTHOH HAyYHOW KapTHHE MUpa, H
YHUBEpCaJbHBIC Y4eOHBbIC JCHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOpBIC
obecreynBarOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIFHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTeTbHOCTH.

IMo3HaBaTeIbHbIE YyHHBepPCAJIbHbIE yUeOHbIE AeiiCTBUS

Ba3oBble joruveckue aeiicTBUA:

YMEHUSl UCIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS TIPU OCBOCHHHM 3HAHUN: PACKPBIBATH CMBICI
XUMHAYECKUX TOHATUH (BBLACIATh WX XapakTepHbIE TPH3HAKH, YCTaHABIMBATH B3aMMOCBS3b C JIPYTUMHU
MOHATHUSIMH ), UCTIOTIB30BATh MOHSTHUS I OOBSICHEHHS OTACTBHBIX (PAaKTOB M SIBICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH Ul KIACCU(PHUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEeakIUil, yCTaHaBIMBATh MPUYUHHO-
CIIC/ICTBEHHBIE CBSA3M MEXIY OOBEKTaMH HW3y4€HHs, CTPOUTh JIOTMUYECKHE pACCyXIeHUS (MHIYKTHUBHBIE,
JeTyKTHBHBIE, TI0 aHAJIOTHH ), IeaTh BBIBOBI M 3aKITIOYCHUS;

YMEHHE TPHUMEHSATh B TpoIecce IMO3HAHWS MOHATHS (TpeJAMETHBIE W METalpeAMETHBIC), CHMBOJIHYECKHUE
(3HAKOBBIE) MOJIEIH, MCIIONb3YEMbIE B XUMHHU, TPEOOPa30BbIBATh HIMPOKO NMPUMEHSEMbIE B XUMUHU MO/JICJIbHBIE
NPEJCTaBICHU — XUMHUUYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XMMHUecKass (opMysia U ypaBHEHHE XHMHYECKOM
peakuu — TIpU PEHICHWH Y4eOHO-TIO3HABATENBHBIX 3a7ad, C YYETOM OTHX MOJIENBHBIX TPEICTABICHUI
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKA HM3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEeaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIE/ICTBEHHbIE CBSI3U U IPOTUBOPEUHSI B
M3y4aeMbIX MIPOLECCaX U SBICHUSX.

Ba3oBble nuccienoBaTebcKue 1elicTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTA IO3HAHHS, a TaKXKe B KadeCcTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHUM;
npuoOpeTeHue OMbITa MO IUIAHWPOBAHUIO, OPTaHU3alUU U MPOBEICHUIO YYCHUUECKHX SKCIIEPUMEHTOB, YMEHHE
HaOMIOAAaTh 32 XOJOM TMPOIECCca, CaMOCTOSITEIHbHO TPOTHO3UPOBATH €ro pe3yiabTar, (popMyTupoBaTh
0000IIeHUsT W BBIBOABI IO pe3yjibTaTaM IPOBEACHHOTO OIBITA, WCCICJOBAHUS, COCTaBIATH OTYET O
IpojieTIaHHo paboTe.

Padora ¢ unopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIMIO pA3IHYHBIX BHAOB U (OpM
MPEJCTAaBICHHS, MOJNy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa XHUMHUYECKOTO
COoJlepKaHusl, CIpaBOYHBbIE MocoOus, pecypchl VHTepHETa), KPUTUYECKH OLICHMBATh IMPOTHBOPEUHBYIO HU
HE/I0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHUE NMPUMEHATh Pa3IMYHble METOMBI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MH(OPMAIMKM U COOTBETCTBYIOIIUX
TAHHBIX, HEOOXOAMMBIX Ui BBIOJHEHHS Y4YeOHBIX M TIO3HABAaTENbHBIX 3aJad ONpPEIeNEHHOTO THIIA,
npuobpereHue omnbiTa B 00JacCTH  HCIOJIB30BaHHUS WH(GOPMAIIMOHHO-KOMMYHHMKATUBHBIX —TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O UCIOJIb30BAHUS PA3JINYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO BHIONPATH
ONTUMAJIbHYI0 (HOpMYy MpeAcTaBIeHUs HMHPOPMALUU U WUIFOCTPUPOBATH pElIaeMble 3a/a4d HECI0KHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popmMamMu rpaduKu ¥ UX KOMOUHAIMSIMU;

YMEHHE HCIIONBb30BaTh M aHAJTU3UPOBaTh B IIpolecce y4eOHOM W HCCIEeNOBATENbCKON JIEATEIIbHOCTH
MHGOPMALIMIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJILCKOTO XO035HCTBA U TPAHCIOPTA HA COCTOSIHUE OKPY KaroLIeH
IPUPOJHOM CpEJIbl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe qelicTBUA:

YMEHMs 3aJaBaTh BONPOCHl (B XOA€ Juajora W (WIM) AMCKYCCHH) IO CYIIECTBY OOCYXIaeMOHl TeMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUS NPEJCTABIATh IOJyYEHHbIE PE3yJIbTaThl [103HABATEIbHOM JESATEIbHOCTH B YCTHBIX U IMUCHMEHHBIX
TEKCTax; JAeJaTh MPE3CHTAINIO PE3YIbTATOB BHIIIOJHEHUS XUMUYECKOTO SKCIIEpUMEHTa (JIAOOPaTOPHOTO OTIBITA,
n1abopaTopHOI pabOTHI 1O UCCIICAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHM B COBMECTHOW MO3HABAaTEIbHOM U HCCIIEAOBATENIBLCKOM
NeSTeIbHOCTH IPU PELICHWH BO3HUKAIOIMX MpoOJeM Ha OCHOBE y4€Ta OOILMX HMHTEPECOB M COTJIacOBaHMS
no3unui (00CyKAeHus, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBUM,
ompeielIeHue KPUTEPHUEB TI0 OIEHKE KAYECTBA BBITIOJIHEHHON pabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe NeiicTBHA:

YMEHHE CaMOCTOSATENIBHO ONpPENeNiTh LEIN AESTeNbHOCTH, IJIaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOTMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMpATh HamOosiee A(PQPEKTHUBHBIE CHOCOOBI
pemieHHsT y4eOHBIX W TO3HABATENBHBIX 33134, CaMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTHPOBATH
IPE/UIOKEHHBI allrOpUTM JEHCTBUH NpU BBINOJHEHHUU 33/JaHUl ¢ y4ETOM IOJIydYeHHUs HOBBIX 3HAHUH 00
U3y4yaeMbIX OOBEKTax — BEIIEeCTBAX M peakUUsX, OLICHHWBAaTh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa
3asBJICHHOMH LIe/IM, YMEHHE UCIO0Ib30BATh U AHATM3UPOBATh KOHTEKCTHI, IIPe/IjIaraeMble B YCIIOBHM 33 JaHUM.
NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHMIO 00S3aTEIBHOTO COJEP’KaHUsS, YCTAHOBJIEHHOIO JITAaHHOM
dbenepanbHOi paboueil mporpamMMmoil, BBIIENSAIOT: OCBOGHHBbIE OOYYaIOIIMMHUCS HayyHbIe 3HAHUS, YMEHHS U
crocoObl JeiicTBUH, crienupuueckue A1 IpeaMeTHON 06aacTu «XUMUA», BUII JEITEIbHOCTH 10 HOTYYEHUIO
HOBOTO 3HAHMSA, €r0 HMHTEPIPETAIH, NMPeoOpa3oBaHUIO W MPUMEHEHHIO B PA3JIMYHBIX yYeOHBIX M HOBBIX
CUTYyaIHsX.

K xoHiy o0ydeHus B 8 kJjacce mpeaMeTHblE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® DACKPBIBATh CMBICI OCHOBHBIX XHMHYECKUX IOHATHUH: aTOM, MOJEKYIa, XMMHUYECKMH 3JIEMEHT, MPOCTOe
BELIECTBO, CJI0KHOE BEILIECTBO, CMECh (OJTHOPO/IHAs U HEOJAHOPOIHAs), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJsI XHMHUYECKOTO
3JIEMEHTa B COEMHEHHM, MOJISIPHBIM 00BEM, OKCHJ, KUCIIOTAa, OCHOBaHME, COJb, 3JEKTPOOTPULATEIHHOCTD,
CTENeHb OKMCJIEHHS, XHMMHUYECKas peaklus, KiacCu(UKalUs peakUuil: peakluud COEIUHEHUs, peaKIUH
pa3oKeHUs, peaklMK 3aMelleHus, Peakiui oOMeHa, 9K30- U 3HJIO0TEPMHUYECKHE peaKlUu, TEIUIOBOM >PdeKT
peaxkiuuu, sIpo aroMa, 3JEKTPOHHBIM CIOH aroma, aTOMHas OpOHUTalb, paAMyC aToMa, XMMHYEcKasl CBS3b,
MOJISIPHAsT ¥ HETOJIsIpHAs KOBAJCHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBasi OIS
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B PaCTBOPE;

® WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATHA W MPUMEHSTH 3TH TOHSATHS TPU OMMCAHUU
BEIIECTB U UX MPEBpaIleHUll;

® IICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJMKY JJIsI COCTaBIE€HUS (OpMYJ BEIIECTB M YpaBHEHUH XHUMHYECKHX
peaKLuii;

® OIIpENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEMHEHMSX, CTENIEHb OKHCICHHS JIEMEHTOB B
OMHAPHBIX COEAMHEHMSX, MPHUHAUICKHOCTh BELIECTB K ONpPENeNEHHOMY KIaccy COeIMHEHHMH 1o (dopMmynam,
BUJ] XUMHUYECKOW CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTaHMUECKUX COCTMHEHUSX;



epackpbiBaTh cMbIci Ilepuonmueckoro 3akona JI. M. MengeneeBa: IE€MOHCTPUPOBATH ITOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX MOJ0keHus B [leprnoaudeckon cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorajapo;

® OIUCBHIBATH M XapaKTepu3oBaTh TabuuuHytro (opmy Ilepuonmyeckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuyath TOHATHA «rJaBHas mnonarpynmna (A-rpynma)» u «mobounas moxarpymma (b-rpymma)», manbie u
OoJsibllIE TEPUOJbI, COOTHOCUTH OOO3HAYEHMs, KOTOpble MMeroTcs B Tabnuue «llepmonuueckas cucrema
XUMHUYECKHX 1eMeHTOB 1. 1. MeHaeneeBa» ¢ YMCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00Iee YUCIO AMEKTPOHOB U PACIIPEAEIICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

e KJlacCU(PUIUPOBATh XMMUYECKHE HJIEMEHTbI, HEOPraHUUECKUE BEIECTBA, XMMUYECKHE PEaKLUHU (110 YUCIy U
COCTaBY YJ4acTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3 deKTy);

® XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJITBEpXaas
OIHMCaHUE IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEaKLIUi;

® [I[POTHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KadECTBEHHOI'O COCTAaBa, BO3MOXKHOCTHU
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MAacChl BELLECTB, MACCOBYIO JIOJII0 XMMHYECKOIO
JJIeMEHTa 10 (QOpMyJ€ COEIMHEHUs, MacCOBYIO JOJIO BEIECTBA B pPAcTBOPE, MPOBOAUTH PacdEThI 110
YPAaBHEHUIO XMMHYECKON PEaKIINH;

® IPUMEHATH OCHOBHBIE OTIEpPAIIMH MBICIIUTEIILHON EATEIIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHUE, 0000IIeHHE,
CHCTEMaTU3allMI0, KIAaCCU(PHUKAIINIO, BISABICHUE NPUYMHHO--CIIECTBEHHBIX CBA3E€H — JI M3Y4YEHHUs CBOMCTB
BEIIECTB M XMUMMYECKHX PEaKIMH, eCTEeCTBEHHO-Hay4Hbl€ METOJbl MO3HAHUS — HAONI0JIEHUE, HU3MEpEHHE,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

e CJIEJIOBaTh IpaBWJIaM II0JIb30BAHUS XUMHUYECKOM MMOCYIOM M J1abopaTopHbIM OOOpYIOBAaHUEM, a TAKXKe
npaBuiaM OOpaImIeHHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSIMHU IO BBHIMOJHEHHUIO JTAOOPAaTOPHBIX
XUMHYECKHUX OTIBITOB MO TOJNYYCHHIO W COOMpaHHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA WM KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHOM MacCOBOW JOJIEH pPAacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U
IIPOBOAUTh XMUMHUYECKHUE OSKCIIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB WIEJIOYEH M KUCJIOT € IOMOILBIO
MHIUKATOPOB (JaKkMyc, (eHosTanent, METUIOPaHXK U IPYyTHUe).

K xoniy oOyuenus B 9 Kiacce mNpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)arb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHUOH,
aHHMOH, IPOCTOE BEILECTBO, CI0KHOE BEILIECTBO, BaJIEHTHOCTD, AEKTPOOTPULATEILHOCTD, CTENIEHb OKUCIICHUS,
XUMHUECKas pPEaKiusi, XMMHUYECKas CBS3b, TEIUIOBOM A((EKT peakiH, MOJb, MOJISPHBIH 00BEM, pacTBOp,
AJEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JNEKTPOJIUTHYECKAs! IUCCOLMAIINS, PEAKIIMM MOHHOTO OOMEHa, KaTalau3aTop,
XMMHUYECKOE paBHOBECHE, 00paTUMblEe U HEOOpAaTUMbIE PEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOINHUS, aM(pOTEPHOCTb, XUMHUYECKasl CBA3b
(KoBaJIeHTHasi, MOHHAsA, METAJUNINYECKasi), KpUCTaJUIMYecKas peléTka, KOppo3us METauIOB, CILIaBbl, CKOPOCTb
XUMHYECKOHN peakLuu, npeneapHo gonyctumas konueHrpanus [1/IK Bemecrsa;

® MJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX MOHATHI M MPUMEHATh 3TH NOHATHA NPU ONHMCAHUU
BEILIECTB U UX IIPEBPAILCHHI;

® [ICII0JIb30BAaTh XHMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBiieHUS (POpPMyYJ BELIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii;

® OTIPENENIATh BAJEHTHOCTh M CTENEHb OKUCIEHHMS XHMUYECKUX DJIEMEHTOB B COECIUHEHUSX Ppa3IUYHOIO
coCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K ONPEeAeIEHHOMY KJIacCy COEIMHEHMH 1mo (GopmynaM, BUI XUMHUYECKON
CBSI3U (KOBaJEHTHAs, MOHHAs, METAIJIMUECKAs) B HEOPTaHMUECKUX COCTUHEHUSX, 3apsl MOHA 110 XUMHUYECKOU
dopmyre, xapakTep cpeabl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COEAMHEHHUH, THUI KPHUCTALTMYECKOU
PELIETKN KOHKPETHOIO BELIECTBA,

e packpbiBaTh cMbici llepuonnueckoro 3akona [[. M. MenneneeBa M JAEMOHCTpUpPOBAaTh €ro INOHUMAaHME:
ONUCHIBATh U XapakTepus3oBaTh TalOiauuHyto (opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB:



pasnuuaTh TOHSATHS «TJaBHas moarpynmna (A-rpymma)» W «mobounas moarpynna (b-rpymma)», mameie u
0O0JIbIIINE TTEPUOJIBI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B MEPHUOJUYECCKON TaOJHIIe, C YUCIOBBIMH
XapaKTePUCTHKAMU CTPOSHUST aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB H 3apsja sapa, oOIee YHcio
AJIEKTPOHOB U paclpeiesieHue UX IO NEKTPOHHBIM CII0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M UX COCJUHEHHI B Mpejenax MallblX MePHOJ0B U IIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS
WX aTOMOB;

e KJlacCU(UIIUPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKHUE Peakuu (110 YUCIy U
COCTaBYy YYacTBYIOIIMX B PEAKLMHU BELIECTB, IO TEIUIOBOMY 3((EeKTy, M0 M3MEHEHHMIO CTETICHEH OKMCIICHUS
XHMHYECKHX AJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATH) OOIMME W CHEMU(PUICCKUE XUMHUYECKHE CBOWCTBA MPOCTBIX M CIOXKHBIX
BEIIECTB, TMOATBEPXKIas OMHUCAHWUE MPUMEPAMH MOJIEKYJISPHBIX M WOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

® COCTAaBJIATh YPABHEHUS JJIEKTPOJIUTUYECKON IHCCOIMALMU KUCIOT, INENOYed U CoJied, MOJHBIE U
COKpalIEHHbIC YPAaBHEHUS PeaKkI[iii HOHHOTO 0OMEeHa, ypaBHEHUS PEaKIIHii, MOATBEPKAAIOIINX CYIIECTBOBAHNE
TEHETHYECKOM CBS3M MEX/y BEIIECTBAMH Pa3INYHBIX KIJIACCOB,;

® DacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIMH  MOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

® [[POTHO3MPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOKHOCTHU MPOTEKAHUSA XUMHUYECKUX
MIPEBPAIICHUH B PA3JIUYHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTEILHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHYECKOTO
areMeHTa 1o (opMyse COEAMHEHHUS, MAacCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, NMPOBOAMUTH PACUETHI MO
YPaBHEHHUIO XMMHYECKON peaKiny;

e COOMIONIATh TIPAaBWJIA TOJB30BAHHMS XUMHUYECKOW IMOCYAOH M J1abopaTopHBIM O0OpYyIOBaHHMEM, a TaKKe
mpaBwiia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSMHU IO BBIMOJHEHHIO JaOOPAaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYSHHUIO U COOUPaHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKIAIONINEe KAYECTBEHHBIH COCTaB pa3IUYHBIX BEIIECTB: PACIO3HABATh
OTMBITHBIM MYTEM XJIOPHI-, OpOMUA-, UOAMI-, KapOoHaT-, docdar-, cUIuKar-, cyabdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI W MOHBI U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPaxX HEOPTaHUYICCKUX
BEIIIECTB;

® IPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIIUTEIILHON IEATEIBEHOCTH — aHaIM3 U CUHTE3, CpPaBHEHUE, 0000IIEeHHE,
CUCTEMAaTH3allhI0, BBISIBICHHWE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — [UJIs1 W3YYEHHS CBOWCTB BEIIECTB H
XUMHUYECKHUX PEaKIuii, ECTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0IeHIE, H3MEPEHNEe, MOIETUPOBaHUE,
AKCIIEPUMEHT (pEajbHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
11 Knaccudukanus XuMHIECKUX peakIui 6 1 bubmmoreka [JOK
' https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS AUCCOIHALIMS. bu6nmorexa LIOK
1.2 10 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 16
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | e C . S o
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
23| snememrosVAapyams Ason gongop | 8 , BuGmore LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
o | e o . | L oo
' . DYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 27
Pa3zgea 3. Metasuiibl M MX COeAMHEHM S
3.1 OO01Me CBOMCTBA METANIOB 4 bubmuorexa [{OK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

bub6nmoreka [IOK

. i 14

3.2 Baxueime MeTamisl 1 UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 18
Pasznen 4. Xumus 1 OKpysKamomas cpeaa

41 B 3 bubnunoreka LIOK
. €IIeCTBA U MaTepUATbl B )KH3HHU YEIOBEKa https://m.edso0.ru/7f41a636
Hroro no pazneny 3
p 4 bubnunoreka LIOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

Xumus. 8 knacc: yued. mis obmeoopazoBarenbHbix yapexaenuii / O.C. I'abpuensH. - 3-e us .,
crpeorutr. - M.: Jlpoda, 2022. - 286 c.

Xumus. knacc: yuae0. s obmeoopazoBarenbHbIX yapexaenuit / O.C. [abpuensH. - 3-e u3.,
crpeorutt. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. I'abpuensn O. C., Bocko6oitaukosa H. I1., SlmrykoBa A. B. HactonpHas kHura yautens.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Terpanp aist 1a00paTOPHBIX OIBITOB U MPAKTHYECKUX
pa6or. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yuednuky O. C. ['abpuensina «Xumus». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHosorndyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : rexHosorndeckue kaptol Kk yueOHuky O. C. I'abpuensina «Xumus. 9 kimacey :
Meroandeckoe rmocoodwue / JI. 1. AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 xi1.: KoHTponpHBIC U IpoBepodHbIe paboThl K yueOHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipocda, 2022.
JTAaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yuurens «1 uay Ha ypoK XUMHUK»
http://him.1september.ru Equnas xomexmus LIOP: [IpenMerHas kommekiust « XuMHsI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBareabHOTO TopTaia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mikOIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranudeckasi XuMusi: SJ€KTPOHHbBIN yUeOHUK Ul CpEeAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITBII KoTemK: XUMus

http://www.chemistry.ru /luctaHiinoHHAasT OJIMMITHA/IA 110 XUMHUU: TEICKOMMYHHKAIIMOHHBII
00pa3oBaTeNbHBIA TPOEKT






